The economic burden of outpatient appointments following paediatric fractures  by Holm, Anne Guro Vreim et al.
Injury, Int. J. Care Injured 47 (2016) 1410–1413The economic burden of outpatient appointments following paediatric
fractures
Anne Guro Vreim Holma,1, Hilde Lura˚s b,c, Per-Henrik Randsborg a,*
aDepartment of Orthopedic Surgery, Akershus University Hospital, 1478 Lørenskog, Norway
bHealth Services Research Centre, Akershus University Hospital, 1478 Lørenskog, Norway
c Institute of Clinical Medicine, Campus Ahus, University of Oslo, Oslo, Norway
A R T I C L E I N F O
Article history:
Accepted 9 April 2016
Keywords:
Paediatric fractures
Socioeconomic costs
Follow-up
Fracture management
Upper limb
A B S T R A C T
Introduction: Paediatric fractures are common and frequently followed-up. The aim of this study is to
quantify the private costs for the affected families, as well as the costs for society due to paediatric
fracture clinic follow-up appointments.
Patients and methods: 295 paired parent and surgeon questionnaire regarding the cost related to a
scheduled follow-up appointment for an upper limb fracture in children aged 6–13 years were collected
prospectively over 7 months. In addition, the medical appropriateness of the appointment and whether
or not the control changed the management of the fracture was investigated.
Results: The direct cost of attending a paediatric upper limb fracture clinic was estimated to s48.5 while
the cost for society due to productivity loss was s78.4 per consultation. In 89.2% of the cases the
surgeons found the appointment necessary, it was deemed unnecessary or inconclusive in 10.6%. The
treatment plan was altered in 6.8%, and an extra follow up was scheduled in 5.8%. Fractures of the clavicle
were most often regarded as unnecessary to follow up clinically or radiologically by the surgeons.
Discussion: The direct cost for the affected families and the costs for society due to productivity loss of
paediatric fracture follow-up appointments are noticeable. Although most patients and surgeons deem
these controls as valuable, they lead to a change in treatment plan in only 12.6% of the cases. A stringent
management protocol can safely reduce the number of clinical and radiographical follow-ups.
 2016 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fractures in children are common, with annual fracture rates
ranging from 8 to 36 per thousand children younger than 16 years
of age [1–3]. These fractures are extensively followed up with little
therapeutic effect [4–7]. In an increasingly expensive healthcare
system, the beneﬁt of the controls should be related to the cost of
carrying them through. Considering the high prevalence of
paediatric fractures, the economic burden on the affected families
as well as the cost for society as a whole should also be quantiﬁed.
Although direct costs to the institutions are measurable and
frequently reported, the private expenses to the affected families* Corresponding author. Tel.: +47 97040480.
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4.0/).and the cost to society due to production loss is largely unknown.
To the best of our knowledge, only two studies have attempted to
quantify a detailed and more complete cost picture following
paediatric out-patient clinic appointments [8,9].
The aim of this study is to quantify the private costs for the
affected families, as well as the costs for society due to paediatric
fracture clinic follow-up appointments. The total (private)
expenses to the patients and his or her family are registered, as
well as the use of hospital resources in connection to the control.
The cost to society is measured as production loss due to absence
from work for the accompanying adult. In addition, the medical
appropriateness of the appointment and whether or not the
control changed the management of the fracture was investigated.
Patients and methods
Patients aged 6–13 years attending a scheduled follow-up
appointment at the fracture clinic of our institution with a fracturele under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
Table 2
Results from 295 patient (guardian) questionnaires.
Accompanying adult Mum: 167 (56.6%)
Dad: 106 (35.9%)
Both parents: 6 (2.0%)
Grandparents: 10 (3.4%)
Other: 6 (2.0%)
Employment status of accompanying adult Full time: 204 (69.2%)
Part time: 36 (12.2%)
Sick leave: 17 (5.8%)
Home maker: 10 (3.4%)
Social beneﬁts: 10 (3.4%)
Retired: 7 (2.4%)
Student: 6 (2.0%)
Unemployed: 2 (0.7%)
Other: 3 (1.0%)
Time off work (for accompanying adult) Full day: 25 (8.5%)
3/4 day: 13 (4.4%)
½ day: 86 (29.2%)
¼ day: 77 (26.1%)
No time off work: 94 (31.9%)
Pay lost Yes: 44 (14.9%)
Full day: 13 (4.4%)
3/4 day: 5 (1.7%)
½ day: 18 (6.1%)
¼ day: 8 (2.7%)
No: 251 (85.1%)
Time off school (for patient) Full day: 37 (12.5%)
3/4 day: 9 (3.1%)
½ day: 73 (24.7%)
¼ day: 78 (2641%)
None: 98 (33.2%)
Was this visit necessary/of value Yes: 275 (93.2%)
No: 8 (2.7%)
Undecided: 12 (4.1%)
Table 3
Results from 295 surgeon questionnaires.
Was the treatment plan altered? Yes: 21 (7.1%)
No: 256 (86.8%)
No, but extra follow-up
was scheduled: 17 (5.8%)
Was the appointment
necessary, in your opinion?
Yes: 262 (88.8%)
No: 22 (7.5)
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prospectively over a 7-month period.
The patients were seen by different surgeons, based on who was
running the clinic that day. Most of the surgeons were registrars in
year 1–3 of training in orthopaedic surgery, supervised by a
consultant.
The parents or legal guardian of the patients were given a
questionnaire at the end of the appointment. The questionnaire
registered the direct costs such as travelling and parking, lost
wages, and time lost from work for the accompanying adult, and
time off school for the child. In addition the accompanying person
was asked whether or not they experienced the appointment as
necessary. The word ‘‘necessary’’ was not deﬁned to allow for an
unbiased response based on the accompanying adults own
experience of the appointment. The surgeons were also given a
questionnaire where they were asked whether or not they found
the appointment necessary and whether or not treatment was
altered due to the appointment, whether radiographs were taken
and whether the patient was referred to physiotherapy.
The surgeons were not instructed or guided regarding any
motive for the study.
Results
317 patient–surgeon questionnaires were collected, 22 datasets
could not be analysed due to lack of data in the questionnaires,
rendering 295 (93.1%) paired questionnaires eligible for analysis.
The mean age of the children attending the clinic was 9.9 years
[6–13]. There were 174 boys (59%). The distal radius (30.8%) and
hand (29.8%) were most commonly fractured. The distribution of
fractures is presented in Table 1.
The direct costs include loss of wages, transport costs, and other
personal costs related to the appointment. The loss of income to
the parent was 0.1 days per appointment. Given the average
monthly income in Norway in 2014 (s5096.4), this equals a loss of
s23.8 [10].
The patients lived within an average of 20.7 km of the hospital
(1–80 km). The vast majority of patients (96.6%) were driven to the
appointment in a private car, while 3.1% used public transportation
and 0.3% came by taxi. Given a mean expense of s0.82 per
kilometre [11] the cost of transportation is estimated to s17 per
consultation.
Other expenses, such as parking, road toll and food, varied
between s1.2 and s62 (mean s7.7). The total direct cost of
attending the fracture clinic is therefore estimated to s48.5.
The cost to society is quantiﬁed in form of production loss. One
way of measuring production loss is by applying the human capital
approach (HCA). The HCA is founded on the assumption that there
is no unemployment and that lost time is not replaced, which is a
reasonable assumption in this study approach. The valuation is
then equal to the market wage rate reﬂecting the individuals’
productivity. In 68.5% of the cases the accompanying adult was a
full time employee. We found that the accompanying adult was, on
average, absent from work for a total of 0.33 days (2.5 h) perTable 1
Distribution of fractures by anatomic location, age and gender.
Anatomic
location
Numbers Age (mean, range) Boys
(percentage)
Distal radius 91 (30.8%) 10.0 (9.6–10.4) 59 (65%)
Hand 88 (29.8%) 10.6 (10.1–11.0) 56 (64%)
Elbow 52 (17.6%) 8.4 (7.8–9.0) 23 (44%)
Forearm 38 (12.9%) 9.9 (9.1–10.7) 25 (66%)
Clavicle 17 (5.8%) 10.0 (8.8–11.2) 14 (82%)
Shoulder 9 (3.1%) 10.7 (9.5–11.9) 2 (22%)appointment. The loss of production could therefore be estimated
to s78.4 per consultation.
A total of 93.2% of the accompanying adults deemed that the
appointment had been necessary while 6.8% found the control
unnecessary or were not conclusive (Table 2).
In 89.2% of the cases the surgeons found the appointment
necessary, it was deemed unnecessary or inconclusive in 10.6% of
the cases (Table 3). There were 3 cases (1.0%) where both the
surgeon and the accompanying adult found the appointment
unnecessary. The treatment plan was altered in 6.8% of the cases,Unsure: 10 (3.4%)
Were X rays taken? Yes: 237 (80.3%)
No: 58 (19.7%)
If taken, were X rays
medically necessary?
Yes: 202 (68.5%)
No: 28 (9.5%)
Unsure: 10 (3.4%)
Missing data: 55 (18.6%)
Cast changed or removed? Yes, cast changed: 60 (20.3%)
Yes, cast removed: 113 (38.3%)
No: 122 (41.4%)
Referral made? Yes: 3 (1%)
Table 4
Necessity of consultation and follow-up radiographs by type of fracture as deemed
by the surgeon.
Anatomic location Was the consultation
necessary?
Was the radiograph
medically indicated
Yes No/unsure Yes No/unsure
Distal radius 98 10 83 12
Hand 63 7 42 8
Elbow 47 6 35 7
Forearm 36 0 31 1
Clavicle 10 7 5 7
Shoulder 8 1 6 2
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was changed or removed in 58.6% of the cases.
A radiograph was performed in 80% of the cases. The surgeon
deemed the X-ray taken as unnecessary in 12% of these cases, but
this depended on the type of fracture. Fractures of the clavicle were
most often regarded as unnecessary to follow up clinically or
radiologically (Table 4).
The child took time off school in 66.8% of the cases, losing on
average 0.34 days of school per appointment.
Discussion
The aim of this study was to quantify the private costs as well as
the costs for society due to paediatric fracture clinic follow-up
appointments. We estimated the cost for the affected family of
attending a follow-up of a paediatric upper limb fracture to s48.5
while the cost for society in terms of production loss was
estimated to s78.4. In light of the high prevalence of paediatric
fractures, this represents a substantial cost to society. With an
annual rate of 180 fractures per 10,000 children younger than
16 years of age [3] the incidence of paediatric fractures in Norway
is estimated to be nearly 20,000. Even if these fractures are
controlled only once, the cost of the follow-up appointments
would be at least s1.4 million and the costs to the families close to
s1 million.
We can compare our ﬁndings to those of Morris and Bell [9], and
Gray and Huddart [8]. Morris reported a loss of 0.25 days of work,
0.18 days of income, and 0.56 days of school per appointment,
which was estimated to represent a loss of income at s14.6
(£12.08) and a loss of production of s37.7 per appointment. Gray
reported similar ﬁndings, with a loss of production of 0.31 days of
work, 0.12 days loss of income, and 0.4 days loss of school per
appointment. Our ﬁndings show a somewhat larger loss of days of
work (0.33), but a lower loss of wages (0.1), and less loss of days of
school (0.34). A mean loss of wages of only 0.1 day per consultation
is likely to represent the fraction of self-employed parents
reporting a direct loss of income, while most accompanying adults
still received their salary despite taking their child to the fracture
clinic during ofﬁce hours. Norway has a generous welfare system
which may explain why the private loss of income compared to
production loss was less than that reported in the two British
studies (0.1\0.33 vs 0.18\0.25 and 0.12\0.31). This difference is
covered by the employer or the welfare system. We found that the
children took less time off school than what was reported by the
two other studies. In Norway, school ends early, sometimes around
1 pm for the youngest children, explaining why around a third of
the children in our study could attend their follow-up outside
school hours.
Morris and Bell reported that only 1% of the patients and 7% of
the surgeons found the appointment unnecessary or of little value.This is somewhat in contrast to our study, in which 6.5% of the
patients and 12.6% of the surgeons felt the same way.
Furthermore, we found that the rate of unnecessary follow ups
as deemed by the surgeon varied with the type of fracture. Follow
ups of fractures of the clavicle was felt unnecessary in 7 of 17 cases
(41%). Over half of the radiographs were deemed as not medically
indicated by the clinician. This is in line with previous reports of
paediatric clavicle fractures, which have an inherent good
prognosis and do not need clinical or radiological follow-ups
[12]. There are several reports to suggest that the number of follow
up appointments after paediatric fractures can be reduced without
risking an inferior outcome [4,5,13,14]. In our study only one of
91 patients with a distal radius fracture was referred to surgery as a
consequence of the follow-up. More stringent treatment protocols
have been shown to reduce the number of unnecessary fracture
clinic appointments [15–17]. For instant, buckle fractures of the
distal radius are stable and do not need follow-up, while greenstick
and complete fractures are unstable and merit monitoring. Written
protocols will guide the clinician in scheduling follow up
appointments for fractures with a known risk of complications
or displacements, while stable fractures are treated with minimal
appointments. This will reduce costs both to the health institution
and the patients and families involved without risking an inferior
outcome.
It is interesting to note that although the treatment plan was
altered, or extra follow up appointments scheduled in only 12.6% of
cases, the clinician found the follow-up appointment necessary in
nearly 90% of cases. The reasons for this discrepancy are not clear.
This might simply reﬂect a justiﬁcation of ones own practice,
rather than represent a thought-out consideration of the medical
appropriateness of the appointment. In the study by Morris and
Bell the management plan was altered in 25% of the cases,
compared to 12.6% in our study, which can indicate a less effective
treatment algorithm to synchronize the treatment of common
injuries.
We believe that the question regarding whether the follow-
up was necessary was interpreted differently by the surgeon and
the parents (although the wording was identical). The surgeon is
likely to look at this question medically, while the guardians are
responding to whether the appointment was useful to them,
regardless of any medical consequence. It is likely that the
parents want to hear that their child is ﬁne, and this is an
important function of the follow-up, even if it is difﬁcult to
measure.
We found that only 0.7% of patients were referred to
physiotherapy, conﬁrming the clinical experience that children
do not need physiotherapy following fracture management.
Gartland observed this more than 50 years ago, when he wrote
that ‘‘Formal physical therapy is not required (. . .) Children possess
their own special brand of magic and will regain full function if left
to their own devices’’ [18].
Although our and other studies indicate that strict treatment
algorithms can safely reduce the number of follow-up appoint-
ments, both intuition and the concern for general welfare may in
some cases justify, or even necessitate further follow-up appoint-
ments in select cases. The treatment algorithms are guidelines
only, and can never replace the medical evaluation.
Luckily fractures in children mostly heal without complications.
Our study demonstrates that these injuries inﬂict a considerable
economic burden on society. As an ounce of prevention is worth a
pound of cure, preventive measure to reduce the number of
fractures in children should also be sought. Furthermore, a
reduction in unnecessary appointments will free valuable
resources, such as radiographic examinations and surgeons
consultations in the outpatient clinic, to the beneﬁt of patients
more in need of medical attention.
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the study was conducted in a rural area outside of Oslo which
explains why a vast majority of patients were brought to the
clinic in a private car. This might not be relevant for children
living in larger cities. However, our results are comparable with
the reports from the United Kingdom, and support the suspicion
that even simple paediatric fractures represent considerable
costs to society. Another limitation is that children who failed to
attend their scheduled follow-up appointment could not be
included in the study. This can represent a selection bias. Overall,
the patients and legal guardians are happy to attend the clinic,
but with an increasingly costly healthcare parents’ satisfaction
might not be sufﬁcient to warrant generous follow up appoint-
ments.
Conclusions
This study shows that the direct costs for the families as well as
the costs for society due to production loss of paediatric fractures
are noticeable. Although most patients and surgeons deem these
controls as valuable, they lead to a change in treatment plan in only
12.6% of the cases. The study also supports the notion that a
stringent management protocol can safely reduce the number of
fracture clinic and radiograph follow ups. This will signiﬁcantly
reduce the economic burden of paediatric fracture treatment, both
for the patient and his/her family and for the society.
We believe that there is a need to ﬁrmly implement existing
protocols, as well as develop new treatment protocols for the most
common paediatric fractures to reduce the costs for the affected
families, costs to society as well as unnecessary use of hospital
resources of these common fractures.
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